Effects of noradrenergic and serotonergic systems on risk-based decision-making and center arena activity in open field in rats.
Center arena activity in open field (OF) test is associated with risk-taking behaviors. Noradrenaline and serotonin (5-HT) are neurotransmitters involved in both center arena activity and risk-based decision-making. However, the effects of noradrenergic/serotonergic systems on risk-based decision-making in rats with different center arena activity levels have not been clearly characterized. In this study, we explored the effects of the noradrenergic and serotonergic systems on risk-based decision-making in long center-time (LCT group) and short center-time (SCT group) rats. The two groups were formed based on performance in OF test. Then we tested their risk-based decision-making using probability discounting task (PDT); rats had to choose between "small/certain" lever that always delivered one pellet and "large/risky" lever that delivered four pellets in a probabilistic manner (100%, 50%, 25%, 12.5%). The results showed the SCT group chose the large/risky lever less often in 12.5% block and were more sensitive to loss than the SCT group. α2-adrenergic receptor agonist dexmedetomidine (0.01 mg/kg) decreased the frequency of risky choice, while the noradrenaline reuptake inhibitor (NRI) reboxetine (10 mg/kg) had the opposite effect only in the SCT group. Serotonin-noradrenaline reuptake inhibitor (SNRI) duloxetine (5 mg/kg) decreased preference for the large/risky option only in the SCT group. In contrast, pharmacological manipulations of the serotonin system did not affect the frequency of risky choices. These results suggest that noradrenergic system may be involved in weighing gains and losses for probabilistic discounting. Our findings also provide a better understanding of the involvement of center arena activity in risk-taking.